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signature, but instead, the position information itself may be 
written directly on the disk. In that case also, the invention 
is effective in preventing pirated disks from being made by 
copying the marking and its position information. 

The optical disk of the invention has a structure such that 
a reflective film is sandwiched directly or indirectly between 
two members resistant to laser light and a marking is formed 
by laser on the reflective film. The above embodiment has 
described examples in which this structure is used for a 
piracy prevention technique, but it will be appreciated that 
such a structure may also be applied to other techniques. In 
the above embodiment* the optical disk of the invention has 
been described as being fabricated by laminating two sub- 
strates with an adhesive layer interposed therebetween. 
However, the adhesive layer may be omitted, or instead, a 
member made of a different material, such as a protective 
layer, may be used; that is, any suitable structure may be 
used as long as the reflective film is sandwiched directly or 
indirectly between two members resistant to laser light. 
Furthermore, in the above embodiment, the optical disk of 
the invention has been described as comprising substrates as 
the members that are laminated together, but other members 
such as protective layers may be used; that is. any member 
that has resistance to laser light may be used. 

In the above embodiment, a combination of two kinds of 
cipher, secret key cipher and public key cipher, has been 
described as a representative example of a combination of 
multiple kinds of ciphers of different generations, but the 
invention is not limited to this particular example. For 
example, as an alternative combination of different 
generations, public key cipher having a 256-bit secret key. 
which is less secure but can be processed by a slow CPU, 
and public key cipher having a 1024-bit secret key, which 
provides great security but can only be processed by a 
high-speed CPU. may be used. In this way. with a combi- 
nation of public key ciphers having different security levels, 
the same effect of preserving compatibility between different 
generations can be obtained. Furthermore, a combination of 
three kinds of ciphers of different generations, such as secret 
key cipher, low-seouity public key cipher, and high-security 
public key cipher, may also be used, 
^^at is claimed is: 

A^iarking forming apparatus comprising: 
markmg forming means for applying at least one marking 

to a\ least one reflective film formed to a disk; 
marking position detecting means for detecting at least 45 

one position of said marking; and 
position Wormation output means for outputting said 
detectefl( position as position information of said mark- 
ing. 

2. A marking forming apparatus according to claim 1. 
further comprising position information writing means for 
writing at least said output position information or informa- 
tion concerning \aid position information to said disk or to 
a different mediu 

3. A marking yorraing means according to claim 2, 55 
wherein said position information writing means includes 
encrypting means for encrypting at least said output position 
information or inrprmation concerning said position 
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infoimation, and writfl^ contents thi 

4. A marking forraiiig appara 
wherein when the &ncryptin 
encryption, it uses a seq[et key 
function. 

5. A marking forming ypparal 
wherein said encrypting nu^s ini 

first encrypting means f^ em 
information concenungVeatures' 
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written to said disk and a sub public key of a public key 
ena>ptiin function by using a master secret key of said 
public kd>' encryption function, and 
second encrypting means for encrypting said position 
informaiiin or information concerning said position 
informatics by using a sub secret key corresponding to 
said sub public key, 
and the writinc at least said output position information or 
information concerning said position information 
means writing contents encrypted by said first encr>'pt- 
ing means ind contents encrypted by said second 
encrypting r leans to said disk. 

6. A marking brming apparatus according to claim 2. 
wherein said pos tion information writing means includes 
digital signature n leans for applying a digital signature to at 
least said output jx)sition information or information con- 
cerning said position information, 

and the writing at least said output position information or 
information jponcerning said position information 
means writing information concerning a result of said 
digital signatii-e application to said disk. 

7. A marking fc ming apparatus according to claim 6. 
wherein when sai( digital signature means applies said 
digital signature, i uses a secret key of a public key 
encryption function 

8. A marking fon ling apparatus according to claim 6. 
wherein 

said digital signat jre means includes 
first digital sk nature means for applying a digital 
signature to s rrftware feature information concerning 
features of so "tware contents written to said disk and 
to a sub put flic key of a public key encryption 
function by uling a master secret key of said public 
key encryption function, and 
second digital signature means for applying a digital 
signature to said position information or information 
concerning saih position information by using a sub 
secret key corresponding to said sub public key, 
and the writing at least said output position information or 
information conierning said position information 
means waiting a rasult of the application of said digital 
signature by saidmrst digital signature means and a 
result of the application of said digital signature by said 
second digital sigooature means to said disk. 

9. A marking formiiog apparatus according to claim 2. 
wherein the position infctmation writing means writes coex- 
istently such informatioils that are processed by using plural 
kinds of encryption techniques or digital signature tech- 
niques with regard to a jpme position information. 

10. A marking forminglapparatus according to claim 4, 5. 
7, or 8. wherein said pulilic key encryption function is an 
RSA function or an elliptic function. 

11. A marking forming Wpparatus 
wherein said disk is constructed 
together. 

12. A method of forming a las^ 
disk, comprising the steps 

forming at least one disk;^ 
forming a reflective film ti 
laminating two disks togethi 

one disk with said reflecdve 
forming at least one markin^by a 

layer of the laminated disl 

13. A reproduction apparatus tomprisil 
position information reading ipeans 

information of at least one\narking 




position 
informaUon 
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concernibg said position information, said marking 
being formed to at least one reflective film formed to a 
disk and fteing detected for a position thereof, at least 
the position thus detected being output as said position 
informatiofi of said marking; 

marking reading means for reading information concern- 
ing at least jpne actual position of said marking; 

comparing/Judking means for performing comparison and 
judgement by using a result of reading by said position 
information jbading means and a result of reading by 
said markingreading means; and 

reproducing means for reproducing recorded data on said 
optical disk in accordance with a result of the compari- 
son and judgd^ent performed by said comparing/ 
judging means. 

14. A reproduction apparatus according to claim 13, 
wherein at least saidWu^ut position information or infor- 
mation concerning said position information is written to 
said disk by position information writing means. 

15. A reproduction ^paratus according to claim 14, 
wherein 

said position informaion writing means includes encrypt- 
ing means for enoypting at least said output position 
information or information concerning said position 
information, and 

said position informatioVi reading means includes decrypt- 
ing means corresponcfing to said encrypting means, and 
by using said decnypting means, decrypts said 
encrypted position information or information concern- 
ing said position inforination. 

16. A reproduction appkratus according to claim 15. 
wherein when the encrypting means performs the 
enciyption, it uses a secret ^ey of a public key encryption 
function, and 

said decrypting means performs the decryption by using 
a public key corresponding to said secret key. 

17. A reproduction apparatus according to claim 15 
wherein 

said encrypting means incluues 

first enciypting means forlencrypting so^are feature 

information concerning features of sgnwate contents 

written to said disk and a sub publ 

key encryption function using a 

of said public key encrymion fun< fioi 
second encrypting means fcx- encryp lin; 

information or information concer 

information by using a sub\secret, 

to said sub public key. 
and said decrypting means inclubes 
first decrypting means for decrypting slid encr^ed 

software feature infonnatiomand tha encrypted sub 

public key of said public key kncrypUbn Rinction. by 

using a master public key ^orresp<^ding to said 

master secret key. and 
second decrypting means for decrVpting said encrypted 

position information or information concerning said 

position information by using the^sub public key thus 

deciypted. 

18. A reproduction apparatus acconlinlg to claim 14. 
wherein 

said position information writing mean^ includes 
digital signature means for applying aVligital signature 
to at least said output position information or infor- 
mation concerning said position information, and 
writes information conceroiog a result\f said digital 
signature application to said disk. 
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and said position information reading means includes 
authenticating iheans corresponding to said digital 

signature means, and 
position information extracting means for obtaining 
said poiition infomiation from an authentication 
process performed by said authenticating means 
and/or from said information concerning the result 
of said aigital signature application, 
when an output indicating correctness of said authen- 
tication result is produced from said authenticating 
means, saidl comparing/judging means performs the 
comparison land judgement by using the position 
information lobtained by said position information 
extracting m sans and the result of reading by said 
marking reac ing means, and when said output indi- 
cating correc ness is not produced, the reproduction 
is not perfori led. 

19. A reproductioi t apparatus according to claim 18. 
wherein 

when said digital signature means applies said digital 
signature, it use< a secret key of a public key encryption 
function, and 

said authenticating means performs said authentication by 
using a public k ;y corresponding to said secret key. 

20. A reproduction apparatus according to claim 18. 
wherein 

said digital signatui ; means includes 

first digital sigm ture means for applying a digital 
signature to sof ware feature information concerning 
features of sofr I'are contents written to said disk and 
to a sub public key of a public key encryption 
function by usii ig a master secret key of said public 
key encr>ption Function, and 
second digital sig lature means for applying a digital 
signature to saic position information or information 
concerning said position information by using a sub 
secret key corre jponding to said sub public key, 
and the writing at least said output position information or 
information conc( rning said position information 
means writing a re^ ult of the application of said digital 
signature by said iirst digital signature means and a 
result of the applica ion of said digital signature by said 
second digital signj ture means to said disk, 
wherein said position information reading means 
includes; 

authenticating meais for authenticating said digital 
signature- applied software feature information and 
sub public key of said public key encryption 
function, by usin^ a master public k^^Tbrresponding 
to said master se Tet key. and 
position information extracting meaM fjjr obdaining said 
position informatio! i from said suathenticati 05 
thereof and/or from the result ot/said cRgKar;9fgnature 
application by using the sumpiffllic koypboined from 
said authentication process ^mipfcjr ^ropfffthe result of 
said digital signature q)piicat] 
and when an output indicating coi^ 
tication result is prbduced frd 
means, said comparing/judging 
comparison and judgdment by usfl| 
mation obtained by sam position in 
means and the result of reading 
reading means, and wl^en said ou4 



rectness is not produce 
formed. 
21. A reproduction apparat 
claims 13 to 20. wherein the i 



less of^aid authenv 
said auuienticatiiifg 
Leans pei^pams ythe 
the position infor- 
>rmation extracting 
by saiji/marking 
icating cor- 



the reproduction is not per- 

according to any one of 
oduction is not performed 
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when, as 
result of n 
and the n 
not agree 

22. A r 
19. or 20. 
RSA functii 

23. A 
ing the step: 

forming 
forming a 



result of said comparison and judgement* the 
iding by said position information reading means 
lit of reading by said marking reading means do 
ith each other. 

reduction apparatus according to claim 16, 17. 
^herein said public key encryption function is an 
or an elliptic function, 
lod of manufacturing an optical disk, compris- 
of: 



least one disk: 
leflective film 
applying allleast one 
detecting atlleast one 
outputting siid detected^ 
of said 
writing to 
24. A methodl 
ing the steps of: 

forming at lea: 
forming a reflel 
applying at leasi 




fonned disk; 

reflective film; 
marking; and 
sition information 
[tiypting /aid infomiation for 

optical disk, compris- 
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one disk? 

film to said formed disk; 
one marking to said reflective film; 
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detectir g at least one position of said marking; and 
outputti ig said detected position as position information 
of sa d marking, and applying a digital signature in 
relati<p to said position information for writing to said 
disk. 

25. An obtical disk wherein at least one marking is formed 
by a laser to at least one reflective film of the disk holding 
data written thereon and at least position information of said 
marking orlinformationoconcerning said position informa- 
tion is written to saicW&Ak in an encrypted form or with a 
digital signature appUed flaereto. 

26. An opacal diaiff havin|^»sm^ture such that at least one 
reflective film is onWof saaflwicheoidirectly and sandwiched 
indirectly bttween||t\^^^nlpmberV formed from material 
resistant to la^er 11 J 

wherein at ffiast c|[e mari^g^is formed by a laser to said 
reflective \ 

27. A markiiW foUung apparatus according to claim 9. 
wherein said di^k is constructed by laminating two disks 
together^ 



